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PROBLEM TO BE SOLVED: To provide a computer 
system, SIMM(Single Inline Memory Module) 
constitution, and an operating method which allows a 
system using a memory controller to use a DRAM 
(Dynamic Random Access Memory) having more row 
addresses than that supplied by the memory controller. 
SOLUTION: This system converts one of the RAS(Row 
Activation Strobe) signal from the memory controller 
into the upper address bit of the memory row and 
therefore, constitutes an addressing space of the Y+1 
rows. It is preferable that the system includes a logical 
circuit loaded on the ASIC chip 36. Moreover, this 
logical circuit generates a master RAS signal when any 
RAS generated by the memory controller becomes 
active. This logical circuit performs the refresh 
operation of all storing regions during the RAS only 
refresh (ROR) operation. 
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<onr Kt^SrW-fSDRAMfc, fflia^ySJflPlStr 

* • ^xA43j;Ufs IMM«j8i»fE£ffi&£#1- 
5. 

-5, »*L<I4AS I C?-y7Z 6 ±lcf£«£ixrt:*fc& 

o T£j* $ ftfcVvf tiA>© R A S tfST * T 4 7\Z.tt 3 t 
•^^.^RASlf^^^-t-So Cl©8&31[Hl?gtt, RAS 
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[tttttl*0ttH] 

Y+Df+sVOftT FW*Sr#-**5DRA 

ft5^y£> YiB^tTT F^*A»A:J& 1*5*0*112 
©RAS»*frW*i-5>*!JIMa»35»bO«*fc«fl 

A(yfB«i<ORAS«-grSr*(rEY+ IT KV^^ittbTy 

ft-g-CO 5 if hfr&TfTj Zffct* %<0\O&® ITT 10 

* r- ^dft S^^RAS ft #4 JK/ft+ 5 * 7 5/7^ 

* 7v7fcfc5 n i: l-g^T£fTT FV"*fc»LTfl 

%\<T> RAS A*0flWffl £»P LTEff-*0S*> y 7V y 

[«*S2] flrE^**RASA^*^^S»Si:#J 
Eiffi^y h^AS I C^yri-CferiSSttawfcSrfl* 20 

ft, P 7l/y V =l<OK.*>\CT $7- 4 ^$ft5ffd5flft|a 

[B#*4] fflE^**RASA»£&J«1-*ttai:ffi 
E±tt:try h^AS I C^y^JiT^J«$ft, y7l/y 

Sr*«fc-f »** 1 KE*0#». 30 

[IS*^5] «TEy 71/ S r?/aSW>*y*3y^ 

fc"T5* »** l tcK*©*fe 

[f»#*6j UlEDRAMf llffX105»J« 
^7K^)iSJW2MX8^i/ h<DDRAM«r$ 

I»*9 7] Y + 1 hGOfifT K^ftttSDRA 
M?-y7>fcj«0 lo<£RASA^£<>TfEEt)£i*:b 
ftS^ySr, Yl@£>frT Fu*A#ilfci**J:tM&2 

oRAsfus-frm^i-a^^y 40 

!tJE£ l (0 R A S A *Sr«FE Y + l T F v * <D ±tt hT s/ 
ht LT**&i-^^X5/yt, JftfElfSl tSfl2<DRAS 
A*© 9 % fc'*> b*#7?f-{^45C k lOtflFLT 
r^^-f yfc45-e^*RASA»*:Jft*1"5^^y^ 

tiiEiooRAsft^tD^^^x^y^flgtr^x^^ 

*HBfc^Ho»»«PlBfc, «rE^^RASA*©-f^ 
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LXs l»Elo©RAS©3W»astWB^*RASOa 

I»*g8] SfrE-^^^RAs tifltify 

tlERASt#AS I Cf--//lc£ott*ift4Ct 
£#®k-r£, tS*«7(cE«t<0*&o 
[»#S9] YA©fTr Ku^A*fc»iaaity»2 0 
R A s A#SrMAi-« * * y MM t > 
Y+ 1 \fy Y <D?fT K^SrWfSDRAM^y^Sr* 
{f^^y k, 

^tJlS^^y fty«3§;6> 6> lftE* 1 13 i * 2 O R A S A * 
Sr3tt*!K ttE«l*fc»iJS20RASA»*7 F ^7 i 
^^lc>i5oicjSSUT^^^RASA-g-Sr^J*U *r 

E*10RAS^7^f>f ^tCfcSklftEr K^<o± 

tMufcOBft*, atrEy^yfUJWB^fcoiftEJRifti 

tf»2©RAS A3-fcHW WE* LT*frT K V * fc» 

J:5tei"5laI»S:*U 9 7i/y^a*t^^vW:Jt 
Er Kw^©lttE±ttify Hc:#r5*lE*i ORAS 
A-g^W»«r«»i-*w it»tkt83^ii , a-i' • 

/u«t»»j:±ffir fw* • try hfc Lro^iiE^i^>RAs 
A*OBttP ± 5 «ggg£ftfc;& ■> fc£t* 

[is*3®i i] imafeaBR»As i c^^^±(csbb 

[5tJRJSl2] fflTE>^y #DRAM#-K-CWlfc 

[»*ai3] iWE>*y*i h?xiojm>tfv* 

fcT-/ hDRAMSr^tf^fcSr^ftfci- 

[000 1] 

k ITS iMMSrffifflfS^— V^A* * • 
y^fAlcgiU iOft^cHSIMM^ DRAM 

Srr k y * y fW»»** OfrT F A* 

^Cct »9 t***fTT FV*ffim**1-aDRAM«fcfl 
[0 0 0 2] 

k- ^^y kU^^-f 

yy-f^-^^ey • ^vrL— yi/ (SIMM) 
J:?fcf5S^ftfc/^-y^- =i>-lf3.-^ '^ris 
*HM-**lTV^5. SIMMll 7^'7m- 
^^-y (RAM) £{£fflU :ORAMi^>ft^^ 
. • - >*y (DRAM) "Ct^^T 



3 

4 ■ • T^i?* • ^^ty (SRAM) 

(CPU) ^f>y^5lc:2febft5«*ft«-9-S:*0»-r5 
H*80SS (ic) ^y^o»lioy*yilWHIfir«fl+ 
5u ^ * y atJW»tt. DRAMfy^WSIMM(0 

MT-WiSIMMfJ, 16I^>1MX4OTRA 

fcJOI^OOltr^^^a^ft* (RAS) 

-f£ 0 DRAMU WWSfiOfy^fe^aa 

i/^iMioxiotW 0 Lfc^ot, -*©8i 
09^ y ^(Dfilcov^T lO^RAS^r fc)5<D 8 1@£>^ y 

tODRAM^y^SrT Ku^Jg^-T^lcfi. RASM 
<7)5^<o-;fr£r*7^:/tcU ftk^iffiODRAM^ 

[0 0 0 3] f-yy'&mtm&U £*)±m<D^y7& 

L/diot, 4i02MX8fy^ 16ffl(01MX 
fc^oT, a* hi^Ii^bS IMMTf±£*bfe£>^ 

1 MX 4f fc&ff S nfciJE^Fcr) y * y SiffliS 

B8H3flS*i:5o 2MX80SIMMI1 lMX4f^ 

tdi-50iCRAS«^ttlo^t-C<tV\ Lf^ot, 
l lff^ffiff^3£Ki-5lo^ftffiH:, RAS«W>5t> 
<d l ocQij&^ft-^Srffiffl UTllfl cotTT K ux&ffl 
±©r • try hktT«ffi**5wfc-c*5 0 r. 

ott, RAS©5feOloS:St»l l#B«>r KU^ • 50 
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ir^Mt^, J7Uy^IttSrCBR (CA 
SlT7t7RAS) kBftftbSCAS tf^TRASff 
t»tflu±otff50"Ctt4<, ROR (RAStyy 
-•!)71/r>^) fci?|i*L5W*ORAStfn— tc* 
5:t^io'C!J7U^v'aSrff9*&, 37Ui/^ 

s^7^f>fy(:4oT^5^[:i i#@e>t Kv* 

OfBJStt* 2MX8f y7 P (CttloORAS7^f^ 

a@*SW\ 2oa?RAsft-g-Sr^tT*-^^^R 
a s * ^sssst-^ 5 ^ ^ y±<o RAsfff© 

7^f^> 3 yMU, #im i#|©tr7K^ 

[0 0 0 4] 

y *j»*Sr«'ffli-a mm&m t£ s <t ? tc-t-s * 

[0 0 0 5] 

^lj3 < t^2 0RAS{ltt, ^yrttDYfTOT 

Yu^or Vis* • f y hfc£r£fifcU WfAO^* 
y # l ooras l:J:oT^ft4Y+ l*r<DT Kl/ 
^■^W^snTV^a^tra— * - ^r^ir/fj^ 
^ffifcitw-rs, :©^7Aii **y 

H5fSRAS^01O^p< ; eytTCi0±^TKl/^ • tr y 
MwSlftU tHI^±otY+ lff©7 • 7^f 

V^-f^CORAS^T^X^^^^St^^^RASffi 

icffi^6 D r.osssia^tt, RAsiyy--y7i/j/ 

i/=L (ROR) *^l!ii-^T«)E1t*Bfoy7Uy> 

[0 0 0 6] 

[wn<onm<owM\ **y u umim-s 

• 7^ -r**x- ^y (DRA 
M) ^y:/£W1-$S/>^/w>f >-7>f 

i/^—A> (S I MM) Srilx, ^7Vl/8 0 3 8 6*^: 
f±8 0 4 8 6fc^i/^yr-f7A • W^n-^Pirs/ 
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I MM&\ DRAM*— Ki 5, wttfiD 

[0 0 0 7] Bl^bW»5t?^ CPU/^Sttt 

ti/^o cpu i oi:ioW i 2 i©IB-c*a** 
y ^£/ft*3 J: l 3 SrRttS r i: " 

^rtr^ • 1 6 ts ZtLfctttittS'TT- 

^-C#5 0 ^f^-/^12(^^yiW20t 

-t^>^2 2tt, *i»^ttlO*fc»a» 20 
<DS IMM2 ^ett^tt^DRAM^i/^Srfl 
x£ 0 (!)7l/y^aCTSftSRAMi:liaft^ D 
RAMttJ^fflW^y 71/3/^^^5^^ ) a 
^t^^TAIt rODRAM^-^^O^jsgirfi-^ 

ftk^v-^xAt^^ODRAMflljsS^-t-^S I MM 

[o o o 8] iWiacoj: 9^ CPU10tt/^l2i:f 
ilfcAS-CS* fOf-^ tt£ fete* V 
®W&2 0iaoTt^fA2 2rt<DjELV^*y 30 

3^ ggftLIM^/l^l^^y -^^7^2 2^ 

yxw - ^4v^W^«. ^^ei)SJW2 0l4, 

2 0#CW»WT'ttRA S 0*J<£l>'RAS 1 

hn— 7" (RAS) , JIJT^^-<— >3 ^ • ^ ^ 40 

(CAS) , rZ/l' (WE) , -RtLXfi/^T 

AJC±oTtta*>f (OE) , (B 

s) fc, 0^$^T^*v^om^ft^^5*ft-§- 

f>, **y •^y>'^xA2 2(c^-r5 0 ^^eyfflffli 

»<DDRAMSr*rU R A SiiS-SrgtfS 

<DRAS«^£&K£Ta*i*G>7 2 tT^S I MM(C£ 50 
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[0 0 0 9] WcH2Sr#RH-f5fc. 16fl01MX4 
DRAMf j/73 0 a — 3 0 p Srttffl L T 8 * 2M>T 
h (7)^ ^y SrjiS+a s I MM 2 6 ojMSttftKff j& 5 H 
^^T^5o *DRAMfy73 0H lMX4<bL 

a 2 fc^1i8/S;<D i o x i or Kv* • \f y v • ^*y 

- ^ h y y**&«;iV>*^.M£*5tf 5 1 6®<E>1M 
X4fs/7 , 30a-30p(OJ EDECi$K7'> h 

RASioJ:t>*CAS{c:<J:oT7^f^^^5L 2"o 

y Srsssw*. 

[0 0 1 0] ttftTB 2 fc, 16W1MX 

4 DRAMf y7'3 0a-3 0pfi, *— K±lCfl6* 

#&*-f*— ^ (WE) 4 0(DCASff^C 
AS0, CAS1, CAS 2, jo JztfC A S 3 £ , ^ft 
-PttS I MM RAS O&^tfS I MM RA S2tS 
I MM RAS l*5j;UtS I MM RAS 3 fcBMfeStl 
/c 2 OCO R A S«»R A S 0 fcWRA S 1 & 

♦K ^f£*w-r • s<x±<or - es/ hA 
o-A9S:gfrft8. wfrktf>fi-§-<!:T KV^tt-f"^ 
T, Hik*"ri5icy 5 eyffll«»2 0^&ttj|&S<x 
£ 0 ^y^ttH2«c^H-J:5J-ttBK*tt , rv^« 
^^I^ft #^ 2 /^#ffft5cl!il 0 ¥v h<DT K 

(2 10 , 1, 0 2 4) OT Kl/^ • tf;y r ^"C 

O^n^^5 2 ,0 X2 l0 ^t>t 3 l^tf^-f h(0TKU 
^"srfiBSBB5:*i"^o l^ot, RASOSrfilft^ 
tf S/730a^30h OffT K^^A 5 SibL. RAS 
l £$2»rr5 7/3 0 i 3 0 p <D?}T K^^A 5 

^)7^^7K^^tfc^ 3 6 tf 2/ hg<0^^i" 
4WDQ0-DQ3 5tT- *##f&£*L5o (DQ 
tf^8, 17, 2 6, ^^1^3 SttEl^^nTV^V^ 

w^e>tt5i*xyx-{ • try hffl(c^$*x-cv^ 

[0 0 11] ^*S*C0 1MX4 DRAMfy/OR 
t> f 9f-2MX8 DRAM^y7Srffiffl1-5S IMM2 
6©«*ft«(0*ft|B«ftH3|C*r. 4fiCD2MX8 
D R AM 3 2a, 32b, 32c, :te<£t)<3 2 d 

fflMfc, Wft5£^l0fiOTK^^r(6^y>3»iaiS:* 
■T«d 1 ifi©7 • try Mciotffr K^i: 
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2, 0 4 8«©rKi/^#»*sns. rftb^y^ 

7*3 2 a iig]2[C^i-fi|j^0^y7-3 0 a , 3 0 b, 3 
0 i*J±tf 3 0 j |C«SU ^2/7*3 2 b 14^3/^3-0 
c, 30d, 30k, 0 i KffisS U ^y^3 

2c(Jfj//30e, 30f, 3 0m, *5itK30ni£ 
ftSUfy7'3 2dttfy/3 0g, 30h, 30 

o, *5iV3 o picffis-rso amb^si-, *^9M 

S«#t?«Ftp 0 Lfc^ot, RAS^L/fM^S 
*£ix5»a\ RAS(m©5*»©loS:fy^3 2 
a, 3 2 b, 3 2c, #J;T>*3 2 d _bfl> 1 l#g<7)?T7 

S B co±5*35T*^ll*»«Sr*-*-. RA-S 

OSfcttRAS lf£T#T4 z/lc&fcfc, ^^RAS 
«#345*J**n5o */c> RASft§0 10 % 
WRAS ItfiffT K^A 10(^)1 lf|W K^* 
• try MdS-g-StL, ^(ORAS^T^f^ytti 

fc, r©Ai or Ku^aBBotfs/ ht««*n5o ff 
*L^3WMMi-CttRAS o«*t ras m*iiT* 
r>f ^ • -efoZtchb, ANDf — h 34tRAS 0 
irRAS 1 £OSfe3g®££:£o AND^h3 4tt, ^ 
^^RASf|f*4/SU «t©{g-g-ttRAS 0*fcttR 
AS l&v—<D&&\z.T?7-<i7- A10 

r ku* • try httRAs <Dm&\z.<Dfrmmz 

tl5o Lfc^oTs RAS O^Ii^n^ t-?^^RA 
sfg^#£/&$n, tWTK^ttTffi^h (AO- 
A9) fc*)**>D, ±ftlfyhA10fcli4<, Lfctf 
otTfiOl, 0 2 47 KW*<&»i4**fcttRffiL# 

n^tia 0 ras itrnwiztitzm-Ss ^^ras^ 

feSSft* ttll-J:oT7K^Al 0IC1 \f y h&m 
fSStl, Lfc^otlfil^^H, 0 2 5-2, 04 8 

tooi2] LA*U ro^o3BMB*fctt2o0ffl 

!)-.U7l/yi/a (ROR) HJ;otDRAM(0!j7 
I' 5 t#^fir.5o ^Ott*o*te-ctt, R 
AS 0 fc RAS 1<0M^5P— Kft5fc 57l/j/'>i* 
iM^A^^-fSo AND^-h3 4t, RAS 0 t 
RAS lO^^n-cOttlcr^r^^^^^RA 
S(|^Jttt^c RASOtRASlWW^lC 
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D7U^^a • 1M ^OOfclM-RAS 1 )&5p*-|£& 

AiorK^-^yb^fiSSn 
^ r t tClTfe *9 . LWoT!) 7l/r^ttAl 0#7* 

T K^#A0-A97 Kl/^teH^^t-AoXV^5ff 
7K^^tH*LTff^Ml\ fV*x.St, D7U 

yv-^4\ itfcfTSrJBSi-SAio^cr^^-f^c 

10 fcSfcfc, JifltfT (1, 0 2 5-2, 0 4 8) 
7i/$/y^^ix5o 
[0 0 13] H3|C»i-«*«)atlf©J|t2 0nMtt, T 
KV^A 1 0<DT? Tj y • 7 Kl^^ • tf y htRAS 
«^<DSJ&X.©*-f Z^fttK -WRAS 0{g-?-fc R 
AS lft^Dg^u-hSfctt*/^ ■ w^:**^ 

AND^Jr— h Srilig-r^-r^^ RAS (Ol^V-h^ 

[0 0 14] E14{C, RAS * 
20 ^^ot-^^^RAS^jeth*^ 7K^A10(O 
x-*<D:r-* • tf y h#*)Ba*tt<5fife*«ISr^i-. 
@ri>£>fc>d>5 i5^.RAS0 fi/N-f tf>££-?£> t> RA 

^^RASflAND^r-K3 4iCj;ot^ 
tt, ^^-aWJ»«2 0^J:trANDy-h3 4<D»3t(C 

0lCi^T*J*SilfcRAS lOlifefflfj:, AND^ 

iiS,.lfc#-5ti»(i, ^**RAS<££jgLhT\ Al 
0^7K^ (tmRASl) jflS*j»K:fc5.fcfctt 

**5jS»c*5 q fctill B4fc^-*\fc5K:, AND 
^h^iotRASl^^i^l. 5#A-h<D{& 
gTS^jBwSOlC^LT, 7K^ttRASl»ft 
0. B#/\,h\zT&Z>&X*mtto\Zt£bfo\ L/c^o 
Tv ^<0<K£##jTi3\ ^^RASft#a47KU^ 
^A l 07Ki/^ • tf-Mc#&ih3tftl-r^x>fyK: 

[0 0 15] g|3*5j:V04{c0^LfcraB 

OPtt^-f^Ttf)^:/ FO!J71/^>a^ROR!)7V 
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»jft©BH**»t**l5. 2MX8f^32a-32 
5, AND^-h<D*S:ttffiLfeaSSlElK^AS I C<f- 

6±^«A*nrV>5 0 AS I Cfy7'3 6 ±60 

7i/s/^Srff5:t^, -^^^RASfg^r^ 
x^fc^fj^T KU* • tTy hAl 0^*atd?i5 

[0 0 16] K*^a«fc»*5**-C»^*n5«* 10 
tlRAS 0 i: RAS 1 <DfrX&Z)±1t>, AS I Cf y7* 

3 6^*tt4»aieIBS:RAS 0 t RAS K-oV>T 
O^Sl6iC7F-t- 0 CAS. WE S OE^t^rt^ 

[0 0 17) B6^bb^5J:5lv, RASOfigftSS 

4oicae,tt, ras itts«*4 4 2(c2tbn5 0 * . 

gff^CDBlftti:, BftKO^ATRASOtRASllcr 

* x ^ ^ft * 1 4 * -r w t o n <o * *p * -c aa 

£ D wOft-^g^$rS7{c^-r o RAS 0ff-§-:fc5j:tfR 
AS l«*ttS«»4 0^«tr>*4 2 i&* £> A N D ¥ — b 4 

7-T^4 5 a Sr^LTS IMM2 6 0RAS?rMt 
5 D gft*4 0*5tt/4 2Offi*«*W:OR^— h4 6 
tt:*Aflf&5-& LX&bft. RASlfiHORy-h 

4 8<&-*<BAA{B#fc LTS&bn*. OR^h46 

2, 0 4 8 fcfy K2r# V> b-rZ>$$>* 5 2 tctiife 30 
*X5 0 W<- 1 5 0 fc* !> y ^ 5 2 OfflAflftts A 
ND^ h 5 4 HAAflJft ttftl&SiX, AND ^ — 
h 5 4 (n&Mt^rftO RV— h 4 8 (D^^A^fE^*: 

©«tt«T^iiOT*5. »ft»4 0fc4 2*»6>AN 
D^-h4 4'NRAS 0<f^£RAS l{f-^£B^£ 
*U *<DIU*fi*34Sigtt»4 5 kf'U * • K9-f '<4 

5 a fcMcfiXt, ^^RAS fc LTDRAM3 2 a 40 
-3 2 dfctttfjSftS. S«#4 0*$J:tf.4 2i:iiI6S 

4501^ Al 0±O{f^#ai-^6*T'^X^ 

RAS ffS-jPT- y ^iciil* Lfc v * i 5 fc+ 5 w k T-fe 

£ 0 Ifttt, g«S4 0*5<tt>*4 2^0:oTRAS0fi 

7 t*tJ: 9 tr ^ r-r ^Wft* w x>< y^ffii 
fctt^ ^ * f ^«s^ e> r * J- y#tB^*>*BH-*5 
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[ 0 0 1 8 ] @ftfl>-?-©te©8B#tt\ RASO^DH: 

^oxr^r^^o, RASuw^*^i 
£\ K7^a*5 6^?)Ai or Kv^ • fy^ffiW 

Ifc^otTtt^l, 0247K^©*#7K 
^Stt5J:5i-*J**^5o RAS10*#n-lc4 
"9, RASO^iOSi©^ K?>f '<5 6 3&>e>A 
1 Otf>^fi*©tB*j65fet), ±ftr Kl/^l, 02 
5-2, 0 4 8#r KW*S*l5o 024 
V • ^y'V^t-RAS 1 t RAS 0 Op]^ 

^PHc4oTRORli7Uy^i^U/ci^, Al 

U LfctfoTCtLfcOlEBOl, 0 2 4t^^^ 

icjfii, o 2 4 7 k u-^ff ^kw- y 7 ^ 

So 2Ih]@C01, 0 24!)7^j/'>a't^^^I 

tVAlO ±.<Din£rft v -|:/ioT7^r>f 
*K Lfcj&SoT&Ol, 0 2 4^^1:1, 0 25 
-2, 0 4 8ff«i:y7^r^Six5 o fffl¥t-§ 

— h 4 6 0ffi^ft^*«:RAS 0 fc RAS 1©H*#P- 

-To >f >v<— * 5 0 <DfcB;&«*ttO R^- h 4 6 ou* 

F5 40|±JWp-^ ^tilAMl? 
folg, AND^- i> 5 4 (OfcH^f ^^^^ "f^ 
/<-^©UA«*tto-C*8. RASOOlMfi* 
tt, RA S 0 UA S 1 «^n^t&&^ % * 
I^ORy— h4 6 0>fcii*S:P— lnU ^ttUC <fcoT*< > 
* 5 OflWKlfttK ^nJ-^^T^^^^S 2^ 
t^f^AND^- h 5 4 ©A^W^^AiXfetLa. 
RAS 0 t RAS 10M*i s P^t*,-ORy-h4 
8iaoTAND^ h 5 Afrt}(D\tiM^% Yy^( ^ 
5 6l;ift;frT#5±9t-ft3o RASO^cllRASl 

©t^twp-t^v^ sflr*4 2*»b©aa*« 

f^OR^ }>48 iCA^fcn^o ^!)^520tij^ 
m-^f±> t(0f IfitTy MSAND^ h 5 4 |2lAA$ 
tlZo %V^*\X2 y 0 4 8 ¥y Y<0 2M1>'}^?-Zh 
Sfcft, UHlBrOl, 0 2 4t>T^^ ^iitttf^h 

riSftSOloiO, ftoi, 0 2 4 IN* ^^Tttffi63gllc 
Ti^o RAS 0 t RAS 1 WWn-^ 

H2, 0 4 8ih>T^/w^lo-foto^5o 
1, 0 2 4t>f^/^ *V>?<OML±.tiLVy HU^WC 
TOj -CfcD, ^©m^, A107K^*m©A 
*f&*ttn— -Cfc5 0 2111101, 0 24^oj/^'t 

^^yi/ttt, *^>-^©*±fe^ix htUAtt rij -c* 
9 % -tixfciotr KU^ • tT^Ai 0— OHi^fS-S-* 
2J1 rij tLT7^f>fy-P-^45o Ufc^o 
RAS 0<D&&T?T<< ~f • tc^c 
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X K7-f '<5 6 ^b(Omtj{S^\Ht)^Ts A107 
KU^ • tfVtt^^x^ RASlfS 

ff^-ttRASff^-R 1 Xh<9 s Lfc^oTK7^^5 6 
(DtliAtRAS l<OtB*«-g--e.&!9, ^tlftn— 

fcto, r ku* • fwvi o^sp— teft*K r i j tfc 

£ 0 L*»U RASOtRASl*S*ttnH:4o 

Ol, 0 24^^^*t?fc5^2(Hia^l f • 024t 10 

P— AlOl^t^f>fy-Mtfo5 B 2 El 
@CD1, 0 2 4tNf *«M><0*frg\ ttJ*fi*tt/^ "Cfo 
•9, Al 0 Yf>'1$.T#7-4 7 r • D-T2itl-Cfc6o A 
A«*te*-3< ¥94*6 6<D&Dm£r&frfr l 9 J $>'t< 
-f%1t#>, RASOtJWRASlAAlCloX7K^ 

[^l] RASty^' y7l/yv/aSl(|^ 

RASOA* RASU* AlOffl* 20 

0 0 *v>* 

0 1 RAS1 

1 0 RAS1 
1 1 JffcfcL 

[0019] ms\c, mGotsamm&frb&'p&M&ti ■ 

iBJKTtt, RAS0fi-g-*5^t>*RAS Hf^-tt^ttDS 
«*4 0»ttf4 2lcJ:oTSfil*n. AND^-h4 

*fcl2:JiS«4 5tt K5-f'<4 5 a te«*S:fcU*U t 30 
OWA«»^^RASt45 e 5«#4 0*Jj:lM 
2tt*iX-PiX©ffl*«-8-&OR^-h4 6iC=b^t- 

So L*>U wOEiK©-?:<0te(Dffl»ttig6O|ElKfcH: 

#'>*46 0 OR^-h4 6(DmMS^-\t^^^^ 5 2 
teA*£*k *!?^5 2©ffi*flr#3flSE)ENORy- 
h G 0<D-1y<D7^Jj1g&kl,Xmi&£tlZ> 0 NOR^- 
h 6 0^tt*OA*ft-§-tt, RASOMTfcS. N 
OR^- h 6 0^P)C0Ul^lft-§-f±NORy— h 6 2CQ- 
#©AA**tetfc*&Sft, t<Ott»©M«*B:RAS 
lfg^4)5 0 NOR^h6 2^6>©aAft*ttK5 40 
^ /<5 6teUJ*£*k K9-f'<5 6f±7 Kl^* • t!VA 

ttH8O*&t>H6(041^fcl5li:-efc5 o 
[0 0 2 0] EJl±, **WS:S IMMlODRAM^/- 

r±y^-Kj ^ysfctt r^v-^-j 

r->xxAj ^y^u^fflt5rt^5 e so 



[0 0 2 1] Uc^oT, 2MX8(ODRAM^J 

[0022] ±k#>kLX, *%9l4>flt/ftteH LXPXT 

[0 0 2 3] (1) Y + 1 ycD'rtT Kl/^W5 
DRAMfy^bS? lOCORASlf^iCioT^®) 
Sitrbns^y £\ Y^c^T K^<lti:Si*5i: 

mXhoX, fflFlB*10RAS«»SrWEY+lTKU 
^Olfttf y h t LT«t57f ^yt, itfJlBJglk 
JS2 0RAS«*0 5^k'%e>36»*r^7 i -{ ^45© 
teJfrg U7^7>i'7 f ^5-7^^RAS fettlfrifct 
S^r^t^ #rlE^7 t A*silWEJSl4:«2© 
R A S ft** mm^Tt -T :/te£6 r te&<5^Tft 

ir\ y 7i^r^ • ? /vwcmmr K^*«>flrE± 

#LVyYk LX(OtHmm 1 <DRA S fll^GMn frffltP L 

(2) iwa^^*RAs«***riM-5ift3Sti(rE±ffi: 
if^ htfSAs 1 cfy^iT^^n^i^Mtt 

±E <n ^latto^fc 

(3) tfrssy 7Vr>i • -fr-r ^/upa^hSiv y 

y<nm&x&Z^k%ft'&k-tZ>, ±E (1) \-mL<n 

(4) «iE^^^RAs«*€:^j«-»-5ttatitiia±tt 

fc^S, _bE (1) lcE«tCO^rfe 

(5) Busy ^uy^^sns^^y^a^if^-^ - 
±B (1) tela*©**. 

(6) SfrEDRAM^y^. lUTXlOMflHt-Cr 
K^^J&^^tt^ 2MX8 tT 5^ bCODRAM^tf^i: 

SrWRfci-a, ±E (1) teE«c©*fe 

(7) Y+ 1 If 3/ h<7>ffr K^trttSDRAMfy 

1 o(D r A s fi^tect o T^gj^^r 

>^y^ Y«fl9ffTKUXfl|*fc»l»J:lFJII20R 

a s m^Srtii^-rs p< * y *«wb lt 

«rE*lORASfi#S:tfrEY+lTK^©±tt 
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IT7 ^ =f 4 7 mft £ -7 * * r a s ff *x 
yT'tS:^ Tftiaio<0RAS{f#O>f ^x^Jfc 

R A S ^if^fltl^C £ <fc 9 (-i-5^feo 

(8) MR'*'** RAS t±tiL¥*y h&Bf&-tZlftRR 
ASt^ASICf^'iaot^^Wr^^ 10 
^r-T^s -hlS (7) *cffr^;*r£= 0 

(9) Y^(75^T KU^ff-§-i:^l^<tt>'^2(DRAS 

y $4«;6> & ttE£ lioi:tJ«S2^RAS ff & 
9, Wfci»l^^^m2^RAS{g^r^7 i ^7 r {C^ 
£<aKj£^LT^;**RAS<f^££/&U BlJia^lO 
RAS^r^-r>f ^^^^^SlTfST Kl/^0±6l^j/ h 

^/ v^&f££*T 5 ^ ^ a*T-# 5*5 lc»r £ 0SS£W U 

(10) SUia^lHlK^, !l7i^r>a.«^i: 
1S7K^ • tfs/ hi: UT©l»gE»l(DRASfS-S-eD 

±E (9) lc|B«o^^A 0 

(11) MEIftaiSIB^AS I c^^^ilcEg^nx 30 
^«C4:«r««4:f ±E (9) KK^Ov^x A, 

(12) WE^^yd5DRAM*--K-C*)SrtS:4*« 

trs, ±ib o) icisacOv-^xA 0 

(1 3) M>*9*1 lfT* 1 O^IJCOT KV^i*© 
2MX8tfyhDRAM*r*tp^fc«:»iti:i-«, ±E 

(9) KEft^^XA, 

[0E<DfiS¥ft&9J] 

[Hi] *«Wlci5^S3«ttJ«r Kahv • >^ey • * 
i-J5*SPHT*5 0 *40 



[02] lMX4 0DRAM§H£fflL 

fcS lMM&^iS**0^fc5 o 

[03] !t3fcOft«JJ: < tS2MX8(DDRAMSr«iBL 
/cS IMM*-K<OiS5*2PBa-Cfc5. ' 

[04] 03 K*rtnm®nnmwi&v-wiKW 

[05] *§i(Ci-5 2MX 80DRAM^ffl IfcS 
I MM#- K©JB*fpHT*>5o 

[06] 15 WtDRAMifiltSrttSS IMMS1- 

[0 7] 0 6OEKSrffiffl-f5RAS{S#(7>ft^0T?fe 
[0 8] H3©DRAMidS:tt5S I MM£ibi££ 

10 T^u^s/-^ 

1 2 CPU^ 

1 3 '<yT4±&/&tmm 

14 P — AA'I/O*— f 
16 ^r-r yi/a • 

18 77-A»)x7 • f/'>7fA 

20 pt^y^jffli^ 

22 j^^ey • i-yz/xTJ* 

2 4 

2 6 S I MM 

3 2 DRAM 

3 4 AND — h 

3 6 AS I C^y^ 

4 0 £<f3§ 
4 2 ftflMi 

4 4 AND^-F 

4 5 mim 

4 5a KSj-Y'* 

4 6 OR^F 

4 8 OR^f—h 
52 

5 4 AND ^ — h 

5 6 K9-f'< 

6 0 NOR^h 
6 2 NOR^f 
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